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ABSTRACT 
Cogeneration is a better efficiency power generation technology compared to other 
traditional fossil fuel power plant. It uses heat engine or a power station to 
simultaneously generate both electricity and useful heat. Cogeneration consists of 
many types of technology and one of them is Gas District Cooling (GDC). In 
Malaysia, cogeneration technology has yet to catch up with only 5 GDC built but so 
far environmental impact of GDC has yet to be assessed. The objective of this project 
is to fill in that vacuum by assessing the environmental impact cause by GDC. The 
scope of this project will be observing and analysing the amount of C02, CO, NOx 
and SOx released by GDC and determine if it exceeds emission limit. Apart from the 
impact on surrounding temperature is also monitored to see if there is any rise in 
temperature due to the release of hot exhaust gas. The project mainly ipvolves gas 
samples being collected within GDC and analysed to see the composition of the gas. 
Then the temperature at the various distance from GDC are taken. The content of 
NOx and SOx in the exhaust gas is compared to European Union and United States 
emission standards and GDC if found to release both emission gases well below the 
limit. The data is also used to compare with readings from oil-fired and coal-fired 
power plants to show the reduction of NOx and SOx emission and it is found to 
release far less SOx than both types of power plants. The emissions of GDC working 
on full load and partial load are also compared where full load released more SOx 
and NOx however partial load is less efficient and released higher temperature 
exhaust gas since its heat energy is not extracted. For the surrounding the 
temperature, a graph of temperature and humidity in relation with distance from 
GDC is plotted and it is found to have minimal impact. All the results indicate that 
GDC is a clean and safe method to produce electricity. 
iii 
ACKNOWLEDGEMENTS 
First and foremost, I wish to express my sincere gratitude to my supervisor, Dr. Syed 
Ihtsham Ul Haq Gilani, from Mechanical Department, Universiti Teknologi 
PETRONAS, for his willingness to accept me as his FYP's student. He has also 
taught me a lot of precious lessons and guidance on both technical and non-technical 
matters dnring the whole course of this project. I really appreciate his support, 
dedication and endless effort. 
Besides that, I wonld also like to thank various UTP technicians such as Mr. Zailan 
for endlessly helping and guiding me so that I can complete my project on time. 
Special thanks to Dr. Saravanan Karuppanan and Mr. Mohd Faizairi, the 
coordinators for FYP 1 and FYP 2, for giving guidance on FYP progress in terms of 
milestones and due date of submission. It really eases in distributing my work load 
throughout the year. 
Finally, my deepest appreciation goes to my family and friends who constantly offer 
help and support whenever I faced obstacles dnring the project. Their support 
motivates me to keep on working. I hope that the resnlts of my report will benefit 
others who wish to research in this field. 
iv 
TABLE OF CONTENTS 
CERTIFICATION • • i 
ABSTRACT • • iii 
ACKNOWLEDGEMENT • iv 
CHAPTER I: INTRODUCTION • 1 
1.1 Background Study • • 1 
1.1.1 Abundance of Energy • 1 
1.1.2 Environmental Deterioration 2 
1.1.3 Intermediate Technology • • 3 
1.1.4 Cogeneration • • 3 
1.1.5 Cogeneration in Malaysia • 5 
1.1.6 Environmental Impact of Power Plant 
• • 5 
1.2 Problem Statement • 7 
1.3 Objectives • • 7 
1.4 Scope of Work 8 
1.5 Significance of the Project • • 8 
CHAPTER2: LITERATURE REVIEW 9 
CHAPTER3: METHODOLOGY 15 
3.1 Project Plan 15 
3.2 Analysis Technique • 15 
3.2.1 Chemical Equations • 15 
3.2.2 Data Collection • • 16 
3.2.3 Data Analysis 18 
v 































































